The fungus Pleurocybella porrigens (Japanese name: Sugihiratake), a basidiomycete of the Tricholomataceae family, is a small, flat, white mushroom. This edible mushroom grows during the late summer and autumn and is native to all districts of Japan including the Tohoku and Hokuriku areas. In the autumn of 2004, several perplexing acute encephalopathy cases were diagnosed in the Tohoku and Hokuriku areas, and the intake of this mushroom was identified as one of the common factors in these cases.
Results and Discussion
A 50% aqueous methanol extract of P. porrigens was fractionated by chromatography on Diaion HP-20 with aqueous MeOH, then each fraction showing similar patterns on HPLC or TLC was combined. Further purification was performed by a combination of chromatography over MCI-gel CHP 20P with a step-wise gradient elution using aqueous MeOH, preparative HPLC, and preparative TLC to afford three novel compounds (1) (2) (3) These spectral features along with four unsaturation degrees in the molecular formula and UV data suggested 1 to be a C18 unsaturated oxo fatty acid with linear structure. The 1 H- 13 C heteronuclear multiple-bond connectivity (HMBC) spectrum showed long-range correlations as follows: H-2 and C-1, 3, 4; H-8 and C-6, 7, 9; H-10 and C-9, 12; H-11 and C-9, 10, 13; H-12 and C-11, 14; H-13 and C-11, 14; H-14 and C-12; H-15 and C-13, 14, 16, 17; and H-18 and C-16, 17, indicating the locations of a carbonyl carbon at C-9 and a tertiary carbon at C-14. Although the proposed structure (1) has an asymmetric carbon at C-14, 1 was regarded as a racemate 4 , and its UV spectrum was very similar to that of 1. The patterns of 1 H-and 13 C-NMR spectra of 2 were also closely similar to those of 1. The HMBC spectrum gave the following long-range correlations: H-2 and C-1, 3, 4; H-6 and C-4, 5, 7; H-8 and C-7, 10; H-9 and C-7, 11; H-11 and C-9, 12; H-12 and C-10, 11, 14; H-13 and C-11, 12; and H-18 and C-16, 17, indicating the locations of a carbonyl carbon at C-7 and a tertiary carbon bearing a hydroxyl group at C-12. In addition, its optical inactivity indicated that 2 was also in a racemic form, and therefore this compound was assigned as (12RS)-(8E,10E)-12-hydroxy-7-oxo-8,10-octadecadienoic acid.
Conjugated Ketonic Fatty Acids from Pleurocybella porrigens
Compound 3, a pale yellow solid, was assigned the molecular formula C 18 H 28 O 4 as deduced from its HR-ESI-MS. Although the 1 H-and 13 C-NMR spectra of 3 were similar to those of 1 and 2, 3 showed an additional carbonyl carbon signal instead of the signal due to a tertiary carbon bearing a hydroxyl group [C (H)-14 of 1 or C (H)-12 of 2] in the 13 C-NMR. Additionally, 1 H-NMR and COSY spectra of 3 indicated the presence of four conjugated olefinic proton signals at around d 6.6 and 7.3 (each 2H). These spectral features suggested that 3 is a straight-chain fatty acid with a conjugated diene-dione moiety, which was verified by spectral similarity between 3 and ostopanic acid, (8E,10E)-7,12-dioxo-8,10-octadecadienoic acid, (4) with a E,E-dienyl diketone structure. The structural difference between 3 and 4 was inferred from the HMBC spectrum of 3, which showed the following correlations: H-2 and C-1, 4; H-3 and C-1; H-7, 16 and C-9, 14; H-8, 15 and C-7, 9, 14, 17; H-10, 13 and C-8, 9, 11, 12, 14, 15; H-11, 12 and C-9, 10, 13, 14; and H-18 and C-16, 17, indicating the locations of carbonyl carbons at C-9 and C-14. Based on these data, the structure containing a conjugated 10,12-diene-9,14-dione moiety was assigned to 3. Thus compound 3 was characterized as (10E,12E)-9,14-dioxo-10,12-octadecadienoic acid.
Experimental
General Optical rotations were measured by Jasco P-1020 digital polarimeter. UV spectra were obtained by Shimadzu UVmini-1240 spectrophotometer.
1 H-and Extraction and Isolation Fresh bodies of P. porrigens (ca. 1 kg) were homogenized in 50% aqueous MeOH (6 l) then filtered. The residue was further extracted with 50% aqueous MeOH (3 l) at room temperature. The combined filtrate was concentrated in vacuo. The concentrated solution was passed through a Diaion HP-20 column with a step-wise gradient of aqueous MeOH, then all fractions containing the same HPLC peak or TLC spot were combined. Further fractionation and purification were performed by chromatography over MCI-gel CHP 20P with aqueous MeOH in a step-wise gradient mode, preparative HPLC (Condition 2) with the following conditions: linear gradients of acetonitrile-3% acetic acid in water from 5 : 95 to 95 : 5 in 50 min], and preparative TLC [Silica gel 60 F 254 plates (1.0 mm layer thickness), solvent: CHCl 3 -MeOH-acetic acid (95 : 5 : 0.03), n-hexane-ethyl acetate (9 : 1)] to give three novel compounds [(1) (2.5 mg), (2) (1.7 mg), and (3) (1.6 mg)] along with (8E,10E)-7,12-dioxo-8,10-octadecadienoic acid (ostopanic acid) (4) (1.5 mg), tryptophan (8.0 mg), adenine (1.5 mg), transcinnamic acid (1.5 mg), ergosterol (6 mg), triolein (15 mg), a-eleostearic acid (11 mg), b-eleostearic acid (1.0 mg), and methyl a-eleostearate (3.0 mg). 
